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Marijuana and Impairment
By Richard Bayer, MD

• Richard “Rick” Bayer, MD is board-
certified in internal medicine and a Fel-
low in the American College of Physi-
cians. He was a chief petitioner of the
Oregon Medical Marijuana Act in 1998,
and has appeared as an expert witness
in Oregon state courts. He can be con-
tacted through his website,

 www.omma1998.org

• The Safety posters were made in the
1930s by artists employed by the federal
Works Progress Administration. Urine
testing is a demeaning substitute for
regulations and programs that protect
workers.

Does cannabis alone, inhaled eight or
more hours before activities such as driv-
ing a vehicle or working with machin-
ery, cause significant mental or motor
impairment that might increase risk to
self or others? This is the question that
Oregon legislators should have consid-
ered during the session just ended.

Instead, the Republican-controlled
House passed a bill that would allow em-
ployers to fire —without evidence of im-
pairment— workers who register with
the Oregon Medical Marijuana Program
and who use marijuana as medicine.
Fortunately, the house bill failed in a
Democrat-controlled Senate committee
after heated testimony, but this may be a
temporary reprieve as this legislation
will probably be introduced again in the
next round.

The scientific evidence
Cannabis has been used to relieve

pain for centuries throughout the world,
including the US, prior to the enactment
of the Cannabis Tax Act of 1937.1 Can-
nabinoids are a category of substances
with cannabis-like properties and include
the natural cannabis plant, synthetic can-
nabinoids, and internal (endogenous)
hormones that mimic cannabis.

Case reports of the benefit of smoked
cannabis to relieve pain are published.2

The major psychoactive cannabinoid,
THC, is as effective as codeine for re-
lieving pain. Researchers wrote, “This
trial has demonstrated an analgesic [anti-
pain] effect of THC in patients with can-
cer pain.”3 Experiments with monkeys
and rats show unequivocal science for
the analgesic effect of cannabinoids in
laboratory animals.4 Endogenous can-
nabinoids are important in pain control.5
GW Pharmaceuticals has performed ran-
domized double-blind placebo-con-
trolled trials showing Sativex, a cannabis
extract administered under the tongue,
markedly improves pain and muscle
spasm. 6 Canada recently approved
Sativex for treating pain with applica-
tions pending in the US and other coun-
tries.7  The International Association for
Cannabis as Medicine (IACM) lists doz-
ens of clinical studies including studies
on pain.8 Perhaps the best summary is
from the prestigious Institute of Medi-
cine, “In conclusion, the available evi-
dence from animal and human studies
indicates that cannabinoids can have a
substantial analgesic effect.”9

The Oregon Medical Marijuana Act
passed in 1998 states, “The people of the
state of Oregon hereby find that: (1) Pa-
tients and doctors have found marijuana
to be an effective treatment for suffer-
ing caused by debilitating medical con-
ditions, and therefore, marijuana should
be treated like other medicines.”10  This
means Oregonians voted to make medi-

cal marijuana treated like medical mor-
phine, medical synthetic THC, or Food
and Drug Administration-approved
medicines.

An inhaled medicine typi-
cally works faster but the ef-
fects usually do not last as long
as a medicine taken by mouth
that must be absorbed by the
digestive tract.

The psychoactive effects of both syn-
thetic THC (Marinol) and herbal mari-
juana are due primarily to THC.11 The
timing issues about how a drug behaves
in the body are called pharmacokinetics
and are mostly dependent on the method
of administering the drug. For example,
an inhaled medicine typically works
faster but the effects usually do not last
as long as a medicine taken by mouth
that must be absorbed by the digestive
tract. Inhaling cannabis through smok-
ing or vaporizing cannabis bypasses the
digestive tract.

In “A Primer of Drug Action,” phar-
macologist Robert Julian, MD, PhD,
states, “absorption of inhaled drugs is
rapid and complete. The onset of behav-
ioral effects of THC in smoked mari-
juana occurs almost immediately after
smoking begins and corresponds with
the rapid attainment of peak concentra-
tions in plasma. Unless more is smoked,
the effects seldom last longer than three
to four hours.”12

In “Clinical Pharmacokinetics of
Cannabinoids” Franjo Grotenhermen,
MD, wrote, “Pulmonary [lung] assimi-
lation of inhaled THC causes a maxi-
mum plasma concentration within min-
utes, while psychotropic effects [the
“high”] start within seconds to a few
minutes, reach a maximum after 15 to
30 minutes, and taper off within two or
three hours.”

Grotenhermen states, “The peak psy-
chotropic effects (‘high’) after intrave-
nous and inhaled THC application were
noted after 20-30 minutes and decreased
to low-levels after three hours and to
baseline after four hours (Hollister et al
1981, Lindgren et al 1981, Chiang and
Barnet 1984)... Hence about one to four
hours after smoking there is a good cor-
relation between plasma level and effects
(Chiang and Barnett 1984). There was
also a good correlation between THC
plasma levels and other effects in this
phase, with heart rate (Cocchetto et al
1981) and with psychomotor impairment
(Barnett et al 1985).” In summary, this

peer-reviewed scientific article informs
us that the impairment resolves when
plasma THC levels return to low-levels
at three hours and baseline around four
hours after smoking marijuana.13

Since THC acts identically whether
synthetic or herbal, we should look at
the warnings section of the US Food and
Drug Administration (FDA)-approved
dro-nabinol (synthetic THC marketed as
Marinol): “WARNINGS: Patients re-
ceiving treatment with Marinol should
be specifically warned not to drive, op-
erate machinery, or engage in any haz-
ardous activity until it is established that
they are able to tolerate the drug and per-
form such task safely.”14  This is sound
advice.

In the above studies, impairment from
smoked cannabis or marijuana resolves
within four hours. Since synthetic THC
and herbal THC are identical once in-
side the body, there is no scientific ra-
tionale for discrimination against those
who prefer medical THC from an herbal
rather than a synthetic source. The
Marinol package insert warnings should
be heeded regardless of whether a per-
son uses synthetic FDA-approved THC
(as in Marinol) or herbal THC (as in
marijuana or cannabis).

When a clinician monitors drug
therapy, s/he educates a patient through
a careful explanation of the procedure
(method of use and expected results),
alternative therapies, and risks involved
in using or not using the medicine. There
are many medicines —prescription or
non-prescription— that cause drowsi-
ness or impairment. These include medi-
cine for blood pressure, diabetes, arthri-
tis, respiratory infection, allergies, mood
stabilization, and pain.  Physicians and
patients use good communication to
lessen risks of adverse drug reactions.

It is important to avoid impairment
when driving, operating machinery, or
engaging in any hazardous activity
whether in the workplace or not. Moni-
toring by family, friends, peers, and co-
workers for anyone’s impairment can
improve safety. One reason that direct
observation of impairment is important
is that impairment can be caused by

Washburn v. Columbia Forest Products

The Oregon Supreme Court has
agreed to review Washburn v. Colum-
bia Forest Products, Inc., a case that
will clarify how much protection the
Oregon Medical Marijuana Act
(OMMA) affords workers.

Robert Washburn  was hired by Co-
lumbia in 1996 to work in a Klamath
Falls mill that produced plywood.
Washburn got a card through the state
medical marijuana program in 1999 af-
ter a doctor approved its use for pain-
related insomnia. Washburn never
showed signs of impairment on the job,
but was fired in 2001 after his urine

tested positive for marijuana metabo-
lites.

Washburn sued for reinstatement
and back pay. A Multnomah County
Circuit Court judge ruled against him,
citing a clause in OMMA saying the
act shall not be construed to require
“an employer to accommodate use of
medical marijuana in the workplace.”

Washburn appealed, arguing that
he didn’t use marijuana at the mill
(“in” his workplace) but only at home,
before going to bed. In January of this
year the Court of Appeals ruled for
Washburn.  Columbia Forest Products
then asked the state supreme court to
review the ruling. They will hear ar-
guments November 7.

 The prospect of Washburn pre-
vailing  inspired an employers’ con-
sortium to try to undermine OMMA
by a bill, HB2693, confirming their
“right” to fire workers who use mari-
juana whether on or off the job. It
passed the Republican-controlled
House this summer, then failed in a
Democrat-controlled Senate commit-
tee. “This may be a temporary re-
prieve,” says Bayer, who expects the
employers to reintroduce the measure.

This article is based on Bayer’s
July 10 testimony to the Senate com-
mittee opposing HB2693.

continued on next page

 Impairment from smoked
cannabis or marijuana re-
solves within four hours.

health problems not related to prescrip-
tion medicines. Things like non-prescrip-
tion over-the-counter medicines, acute
influenza, or a family emergency result-
ing in lost sleep can cause impairment.
This means good communication be-
tween employees and employer can
lessen risk of impairment at work.

Urine drug testing to monitor therapy
is not routinely used in clinical medicine.
It is helpful in toxicology or poisoning
cases when a doctor is uncertain what
drugs are in the body. Urine tests are also
used in medical-legal settings. The stan-
dard urine test for “marijuana” does not
test for the “parent drug,” THC, but tests
for an inactive non-psychoactive me-
tabolite or breakdown product of THC.
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Inactive breakdown products
in a standard “urine marijuana
test” can remain positive for
weeks to months after consum-
ing cannabis, even when there
is no impairment.

Inactive breakdown products in a
standard “urine marijuana test” can re-
main positive for weeks to months after
consuming cannabis, even when there is
no impairment. The US Department of
Transportation commented about urine
drug testing  that, “while a positive urine
test is solid proof of drug use within the
last few days, it cannot be used by itself
to prove behavioral impairment during
a focal event.” 15 In other words, urine
drug testing does not prove impairment,
it only proves recent use.

Flight-simulator studies
Between 1976 and 1991, there were

at least four flight-simulator studies pub-
lished according to a Library of Medi-
cine search. One showed impairment for
at least two hours that resolved by four
to six hours.16Three others by a differ-
ent research team showed conflicting re-
sults. Two of those three show some
impairment at 24 hours,17, 18while one of
the three studies showed abnormal flight
simulator results only at four hours but
none at eight or 24 hours.19 Another un-
published study by the same group failed
to find impairment, bringing the total
studies to five.

These mixed results create confusion.
Since blood levels of THC are near
baseline four hours after smoking can-
nabis and impairment beyond four hours
cannot be consistently demonstrated, the
researchers actually call this flight simu-
lator result a “hangover effect” rather
than intoxication. According to Dr.
Leirer, the purported hangover effect is
“very marginal” and is only detected in
tests of “very complex human/machine
performance.” Comparable subtle effects
are reported at very low blood-alcohol
levels of 0.025%, which is well below
the .04% level allowed in commercial
motor vehicle drivers.20

Possibly because of confusion sur-
rounding flight simulator data, other re-
searchers study actual motor vehicle ac-
cidents. In 2002, authors Gregory
Chesher and Marie Longo concluded,
“At the present time, the evidence to sug-
gest an involvement of cannabis in road
crashes is scientifically unproven.” 21

However as they note, some of this may
be because of evolving science. As men-
tioned above, testing for inactive urine

metabolites does not test for impairment.
Recent studies continue to show that “no
increased risk for road trauma was found
for drivers exposed to cannabis.” 22

But there is also an effort to base im-
pairment on measuring the “parent drug”
responsible for impairment, namely THC.
Dr. Olaf Drummer, measured THC lev-
els in fatal crashes in Australia and no-
ticed an association between high THC
levels and risk of traffic fatality even in
the absence of other drugs.23 Based on
forensic evidence, he determines whether
a driver is “culpable” or responsible for
the fatal accident and correlates it to blood
THC levels. Drummer and colleagues
conclude, “Recent use of cannabis may
increase crash risk, whereas past use of
cannabis does not.”24

Grotenhermen’s review of Drum-
mer’s work adds, “While drivers with low
concentrations [of THC] in their blood
had a lower probability of causing a traf-
fic accident than drug free drivers, higher
THC concentrations were associated with
a considerably higher culpability ratio.”
25

It remains unclear how to define the
gray area about what is “recent” and what
is “past” use of cannabis, even if one sup-
ports using parent-drug blood THC lev-
els as a marker for impairment. This is
because the THC level below which there
is no impairment, varies dramatically
among individuals. Plus, the actual num-
bers of persons who have only THC in
the blood and are involved in accidents
is low and studies still lack adequate sta-
tistical significance to draw scientifically
firm conclusions.

Those concerned about legislation
suggest that since no culpability appears
to exist below blood levels of 10 nano-
grams per milliliter (ng/ml), that any pro-
posed cutoffs be above 10 ng/ml of
THC.26 A study using coordination test-
ing showed inevitable failure on field so-
briety testing if blood THC levels were
25-30 ng/ml but many failed testing at
90 and 150 minutes after smoking even
though plasma concentrations were rather
low.

The researchers had the foresight to
conclude that “establishing a clear rela-
tion between THC plasma concentrations
and clinical impairment will be much
more difficult than for alcohol.”27 This is
primarily because alcohol and THC are
chemically different and are metabolized
differently inside the body. With passage
of medical marijuana laws, we need ad-
ditional research to show if there is a cor-
relation between clinical impairment and
blood THC levels. Daily cannabis users
(like patients) can have levels as high as

from smoking marijuana and no scien-
tific evidence of any increased risk of
motor vehicle accidents beyond four
hours after smoking marijuana. As a
medical cannabis expert, I do not con-
done any medical marijuana use of can-
nabis at work. But, private employer-
employee agreements to abstain within
four to eight hours prior to work seem a
reasonable type of compromise. This still
preserves safety, and would be consis-
tent with medical treatment plans using
other medicines that may impair.

Registration in the Oregon Medical
Marijuana Program should never be sole
cause for termination of employment.
Medical use of marijuana within Oregon
law should be treated like medical
Marinol, medical morphine, and other
medications both in and out of the work-
place. It is discriminatory to fire an un-
impaired worker whose only cause for
firing is registration with the Oregon
Department of Human Services Oregon
Medical Marijuana Program.
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6 to 10 ng/ml without clini-
cal impairment even after
24 or more hours of absti-
nence.28,29  While the sci-
ence evolves, most experts
think it remains premature
to make firm conclusions
about the proper cutoff lev-
els using blood THC for
“Driving Under the Influ-
ence” suspicion.30 Proper
clinical discussion of medi-
cal marijuana therapy and
necessary clinical observa-
tion for impairment remain
the primary methods of
monitoring for possible ad-
verse reactions at this time.

In summary, there is no
consistent scientific evi-
dence showing any impair-
ment beyond four hours


